Abstract. In this work we showed that the pseudosphere S3 is a Lie group. We obtained a Lie algebra and a Lie product rule of this group. Moreover examining actions of this group we gave some theorems.
Introduction
The only spheres which have Lie group structure in Euclidean space are the circle S 1 and the sphere S 3 . S 1 is considered as the set of unit complex numbers, S 3 is considered as the set of unit quaternions and their group structures are constructed in [1] .
Pseudo spheres which have Lie group structure in semi-Riemannian spaces are more than Euclidean spheres.
Lie group structures of the hyperbol S*j, Lorentzian sphere the Sf and the 2 winged hyperboloid HQ are examined in [3] , [4] . Also in [3] the group structure of the Lorentzian sphere Sf constructed by means of quaternion product.
In this work we considered the pseudosphere S| in the semi-Euclidean space Rl = {R 5 , (+,+,-, -,-))• We defined a group operation on the pseudosphere S| by means of split quaternion product. We showed that is a Lie group together with this operation. We obtained the Lie algebra of this group. We found the rule of Lie product of left invariant vector fields. We gave some theorems. Furthermore we defined a C°°-action which is transitive and effective from the Lie group onto the Lorentz manifold S3 (r) with an arbitrary radius. We showed that some transformations which are obtained by means of this action are isometries. Finally, we showed how the orbits of points on (d) change when the action is restricted to geodesies on the Lie group S3. 
Elements of H' are said to be split quaternions.
H' is an algebra. A norm of a = aol + a\i -I-0,23 + ask is defined as
N (a) = a ® a = OQ + af -02 -
is the conjugate of a. Thus we can consider the pseudosphere Sf ^ the set of split quaternions with norm 1. That is
is a Lie group with the split quaternion product operation. The Lie algebra of this group is the set of pure quaternions. This is isomorphic to the Lorentz space Rf. (See [5, 6] ). where X* = (x\,x2, £3, £4), F* = (2/1,2/2,2/3,2/4) and < g > is the split quaternion product. Proof, (i) For X, Y G and P G (r), the equality
Lie group structure of pseudosphere Sf
holds.
(ii) For e = (1,0, ...,0) G and each P G (r), 6»(e,P) = P. There exists a unique X G such that 0 (X, P) = Q for all P, Q G (r). Thus 0 is transitive. • and from this, we obtain
Hence 0 (1x3) is a space-like vector and (3 (u$) is a space-like curve. If 1x1 = U2 -U3 = 0 in parametrical expression (4.1), then we have
This is the parametrical expression of S}, which is a time-like geodesic on sl .
We give the following lemma. LEMMA 
IfS\ is a time-like geodesic on S3 then ((Sg)^)^} is a time-like geodesic on S$(r).
Proof. Let 
